Background and Purpose-A ThrϾPro polymorphism at codon 715 in the coding region of the P-selectin gene has recently been described. Individuals carrying the Pro715 allele were reported to have a reduced risk of myocardial infarction. A possible association of this polymorphism with the risk of ischemic stroke is currently under discussion. Methods-We investigated the prevalence of the 715 ThrϾPro polymorphism in 450 patients aged younger than 60 years with ischemic stroke or transient ischemic attack and in 450 controls without vascular disease matched for age and gender. We also investigated possible interactions of the polymorphism with other vascular risk factors, stroke severity and stroke etiology. Results-The distribution of the two allelic variants of the 715ThrϾPro polymorphism did not differ significantly between patients and control subjects (78% versus 81% for Thr/Thr, 21% versus 18% for Thr/Pro and 1% versus 1% for Pro/Pro in patients and controls, respectively; adjusted odds ratio for carriers of the C allele: 1.0 [0.8 to 1.2; Pϭ0.695]). We found no significant interaction of this polymorphism with vascular risk factors, stroke severity, or stroke etiology. Conclusions-Our study supports results from previous investigation showing that the 715ThrϾPro polymorphism of the P-selectin gene was not associated with a risk or clinical characteristics of ischemic stroke.
P
-selectin is an adhesion molecule that mediates the interaction of activated endothelial cells or platelets with leukocytes. It belongs to the lectin family, which also comprises E-selectin and L-selectin. The genes coding for the 3 selectins are clustered on chromosome 1q21-q24. 1 After activation, P-selectin molecules are released from the ␣-granula of platelets and participate in the rolling and tethering of platelets on the surface of endothelials cells. 2 P-selectin is also required for efficient recruitment of neutrophils in acute and chronic inflammation. 3, 4 Experimental evidence suggests that P-selectin could contribute to atherogenesis. 5 The P-selectin gene is highly polymorphic. A Thr715Pro (codon 715AϾC) polymorphism in the coding region of the gene has recently been described. Individuals carrying the C allele were reported to have a reduced risk of myocardial infarction. 6 There has been only 1 study that investigated the correlation of this polymorphism with ischemic stroke risk. 7 We wanted to test the negative finding from this study on a younger and more homogenous population. We therefore investigated the prevalence of the polymorphism in a large cohort of prospectively documented patients with an acute ischemic cerebrovascular event before the age of 60 years and in individually matched control subjects without vascular disease. We also tested for possible associations of the polymorphism with patient's vascular risk factors and clinical characteristics.
Subjects and Methods
The patients included in the present study represent a subset of a larger cohort of patients documented in the Vienna Stroke Registry during the period from October 1998 until June 2001. 8, 9 During this period 732 patients with an acute ischemic stroke or transient ischemic attack before the age of 60 years were admitted to one of the participating departments. From these, 69 patients with a hemorrhagic stroke or sinus thrombosis and 13 patients with a rare cause of stroke (8 patients with arterial dissection, 2 patients with cocaine abuse, and 3 patients with vasculitis) were excluded. Of 468 of the remaining 650 patients (72%) written informed consent and a blood sample could be obtained. Of 18 patients no DNA could be isolated.
Thus, 450 (69%) patients (165 female, 285 male; median age 53 years; interquartile range, 45 to 57) could be included in the study. Of these, 97% of the patients were of white origin; only 3% were of nonwhite origin, ie, of Turkish, Arab, Asian, or African background. The diagnosis was established clinically and all patients underwent cranial CT or MRI. The patients were documented according to a standardized protocol 8 with respect to risk factors, medical history, laboratory and technical investigations, stroke etiology, and severity as measured by validated scales.
The 450 controls (165 female, 285 male; median age 52 years; interquartile range 45 to 57) were mostly Austrian participants in an official health care program. All were free of clinically manifest arterial disease and did not report any arterial vascular diseases in first degree relatives. Medical history, vascular risk factors, and the results of laboratory investigations were documented according to a standardized protocol.
The study complied with the Declaration of Helsinki and was approved by the local Ethics Committee. All patients and control subjects gave their written informed consent.
Genotyping
For genetic analyses DNA was isolated from EDTA blood samples using standard procedures. The 715ThrϾPro polymorphism in the P-selectin gene was analyzed by mutagenically separated polymerase chain reaction (PCR) as previously described. 10 The mutagenic separated PCR is a single-tube PCR technique with allele specific primers differing in length by 8 bp. Base mismatches in the allele specific primers introduce differences into the PCR products that minimize cross-reactions of the amplicons in subsequent cycles. Because of the 8-bp length difference, the alleles are easily discernible by high resolution electrophoresis. Mutagenic separated PCR were performed in a Perkin Elmer 9700 Cycler (Applied Biosystems) using 50 L reaction volumes containing 5 L 10ϫ buffer, Ϸ50 ng DNA, 2.0 mmol/L MgCl 2 , 200 mol/L each dNTP (Amersham Pharmacia Biotech), 1.25 U AmpliTaq Gold (Applied Biosystems), and the following primers: 25 pmol P715-F common forward primer (5Ј-CTGTGAAATGCTCAGAACTACATG-3Ј), 25 pmol P715-WTR reverse primer (5Ј-GCAGGTTGGCACGGTTGT-3Ј), and 7 pmol P715-MR reverse primer (5Ј-CCTGCTTGATAGGTTGG-CACGGAAGG-3Ј) (all Tib Molbiol, Berlin, Germany). A 10-minute denaturation at 95°C was followed by 35 cycles at 95°C for 60 seconds, 57°C for 45 seconds, and 72°C for 60 seconds, and a final extension step of 7 minutes at 72°C. The PCR products were analyzed by gel electrophoresis on Spreadex EL 400 gels (Elchrom) at 140 V for 3 hours and stained for 20 minutes with Sybr Green (1:10 000 dilution; Molecular Probes). The PCR product generated from the A-allele has a length of 182 bp; the C-allele gives a 190 bp product.
Control samples (heterozygous and homozygous controls) were included in each run. Assay results were only interpreted if all controls were correct. To exclude genotyping errors, we confirmed selected samples in a second analysis using the same method. The assay was generally performed by a different person who was unaware of the results. There was complete concordance between first and second assay in all samples.
Stastitical Methods
Continuous data are given as median and interquartile range (range from the 25th to the 75th percentile). Discrete data are given as counts and percentages. The 2 tests or, if appropriate, exact tests were used to compare groups of categorical data. Groups of continuous data were compared by the Mann-Whitney U test.
Multivariate adjustments were performed by means of binary logistic regression models. The linearity of the logit assumption was checked for continuous predictor variables and an analysis of residuals was performed. Regression diagnostics and overall model fit were performed according to standard procedures.
Results of the logistic regression models are presented as an odds ratio (and the 95% confidence interval). A 2-sided PՅ0.05 was considered statistically significant. Calculations were performed using SPSS for Windows (Version 10.0; SPSS Inc). The power of our study was calculated as 0.815. 11
Results
We found an almost identical frequency of the variant allele of the 715 ThrϾPro polymorphism in patients and in controls (Table 1 ). The adjusted odds ratio for carriers of the Pro allele to suffer from stroke was 1.0 (0.8 to 1.2; Pϭ0.695). The frequency of the Thr allele in male patients was equal 0.89 and in female patients was equal 0.88. The frequency of the Thr allele in male controls was equal 0.90 and in female controls was equal 0.89. As shown in Table 2 , there were no associations of the P-selectin genotype with established vascular risk factors or clinical characteristics in the patients.
Discussion
We investigated the prevalence of the 715ThrϾPro variation in a large cohort of systematically documented consecutive patients with an acute ischemic cerebrovascular event before the age of 60 years and in individually matched control subjects without clinically manifest vascular disease. We did not find an association of this polymorphism with the risk of ischemic stroke/transient ischemic attack. This result is in agreement with data published by Volcik et al, 7 who found no correlation between this polymorphism and stroke risk in a large North American cohort containing both blacks and whites. We also analyzed for interaction with other vascular risk factors, stroke etiology, or stroke severity and found no association. Because of the relatively small number of patients in the stroke subgroups, we cannot draw any conclusions about the influence of this polymorphism for specific stroke etiologies. The Pro715 allele has previously been reported to protect from myocardial infarction in a multicenter population-based case-control study (ECTIM-study); 574 male patients aged 25 to 64 were examined 3 to 9 months after myocardial infarction. The Pro715 variant allele of P-selectin was found to correlate with lower serum P-selectin levels in carriers of the Pro715 allele compared with homozygous carriers of the Thr715 allele. 12 In the ECTIM extension study, 13 a further population-based study performed in 2 regions of the UK in patients after a myocardial infarction, a protective effect of the Pro715 allele of similar magnitude was found in women. We therefore separated our results for men and women and tested for a gender-dependent association with stroke but did not find any gender-related effects. Our results indicate that the 715ThrϾPro polymorphism of P-selectin does not represent a risk factor for stroke in contrast to myocardial infarction. However, further studies are required to clarify the functional role of this genetic variant and elucidate the role of the P-selectin variant in vascular diseases (stroke and myocardial infarction).
Limitations
Assuming that genetic factors play a more important role in younger patients we tested patients who experienced the ischemic event when younger than 60 years. Our results are thus only valid for patients in this age group. We did not have access to serum or plasma samples and could not determine whether P-selectin levels correspond to the genotype in our population.
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